Interaction of KRas4B protein with C6-ceramide containing lipid model membranes.
Ras proteins are oncoproteins which play a pivotal role in cellular signaling pathways. All Ras proteins' signaling strongly depends on their correct localization in the cell membrane. Over 30% of cancers are driven by mutant Ras proteins, and KRas4B is the Ras isoform most frequently mutated. C6-ceramide has been shown to inhibit the growth activity of KRas4B mutated cells. However, the mechanism underlying this inhibition remains elusive. Here, we established a heterogeneous model biomembrane containing C6-ceramide. C6-ceramide incorporation does not disrupt the lipid membrane. Addition of KRas4B leads to drastic changes in the lateral membrane organization of the membrane, however. In contrast to the partitioning behavior in other membranes, KRas4B forms small, monodisperse nanoclusters dispersed in a fluid-like environment, in all likelihood induced by some kind of lipid sorting mechanism. Fluorescence cross-correlation data indicate no direct interaction between C6-ceramide and KRas4B, suggesting that KRas4B essentially recruits other lipids. A FRET-based binding assay reveals that the stability of KRas4B proteins inserted into the membrane containing C6-ceramide is reduced. Based on the combined results obtained, we postulate a molecular mechanism for the inhibition of KRas4B mutated cells' activity through C6-ceramide.